This study estimates the intertemporal model for the relationship between imports and exports and examines the sustainability of CADs and validity of IBC for a comprehensive set of 24 OECD countries. The balanced panel data model is estimated using several single-equation and system estimators to assess the robustness of results across methodologies and test statistics. The study finds that the numerical magnitude of the slope parameter of imports is close to unity consistently across estimators. The standard panel data estimators provide consistent support for the sustainability of CADs and validity of IBC. The optimal FMOLS and DOLS estimators cross-validate the evidence and reinforce the sustainability of CADs. The residual-based single-equation and the VAR-based system cointegration estimators provide consistent support for the long-run equilibrium relationship between imports and exports. The support for the sustainability of CADs suggests that the current account deficits are only short-run phenomena and are balanced by future surpluses. The macroeconomic stabilisation strategies seem to have been effective in correcting the market failures and maintaining the steadystate equilibrium relationship between the inflow and outflow of resources.
Introduction
The sustainability of current account deficits and the solvency of external debt remain central to the stability of financial markets and the formulation of macro-management strategies. The recurrent episodes of economic and financial crises have deepened concerns and rejuvenated the need for constant vigilance on external account imbalances. The short-run and transitory current account deficits (CADs) reflect the reallocation of world capital resources to most productive avenues and, as such, are commonly not a cause of concern. In contrast, the long-run and persistent CADs and the resultant accumulations of external debt potentially lead to (i) speculative attacks on the external value of domestic currency, (ii) intergenerational transfer of international debt burdens, and the (iii) occurrence of financial calamities and economic upheavals. The foreign exchange reserves accumulated over time from current account surpluses could help circumvent the depreciation of exchange rate and ignition of balance of payments crises. A country with inadequate or no reserves can borrow resources from international financial markets to defend its exchange rate and prevent the default on the repayment of its external debt. The ability to borrow abroad generally will also allow a country to borrow at lower interest rates, and with less pressure on exchange rate and therefore on inflation, than if it was financially closed (Obstfeld 2012) . The ability of a country to borrow internationally depends on the existing magnitude of its external debt. The risk-averse international investors are unlikely to lend if a country runs large and persistent CADs, and is beset with the syndrome of over borrowing and implied likelihood of default on the repayment of its foreign debt. If the international capital markets are informationally efficient, then risk premium attached to the borrowing country's debt will increase in tandem with the magnitude of external debt, and the altitude of such premium will reflect the likelihood of default. The lenders with asymmetric and imperfect information may though find it difficult to attach an accurate risk premium on their international credit.
The magnitude of CAD serves as a constraint on the ability of the borrower to borrow and the willingness of the lender to lend. A country can borrow resources from the world capital markets so long as its CADs and external debt are sustainable. The sustainability of external position could be determined in terms of the ratio of CAD to gross domestic product (GDP) (Milesi-Ferretti and Razin 1996; Freund 2005) and/or the ratio of net Tarlok Singh is the corresponding author.
international debt to GDP (Krugman 1988; Roubini and Wachtel 1998; Edwards 2002) . The CAD becomes unsustainable and the adjustment process typically begins when it hovers around 5% of the GDP (Milesi-Ferretti and Razin 1996; Freund 2005) . It takes three to four years to resolve, and involves slowing income growth and a significant real exchange rate depreciation (Freund 2005) . While the ratio-based norms are informative of external position, these tend to ignore the heterogeneity in economic conditions across countries and over time. Also, the threshold levels of the suggested ratios are only the best approximations, rather than precise plimsoll lines, for the sustainability of external position. There are significant cross-country variations not only in the size of estimated thresholds, but also in the estimated speed of adjustment once the countries cross their current account deficit or surplus thresholds (Clarida, Goretti, and Taylor 2007) .
The intertemporal optimization approach to current account takes a long-term perspective and instead determines the sustainability of CADs in terms of the validity of intertemporal budget constraint; see Obstfeld and Rogoff (1996, 2007) for the surveys. The CAD is sustainable and intertemporal budget constraint (IBC) is valid when present value of foreign debt outstanding at the end of time t is equal to the sum of present values of all future net trade surpluses or net output (aggregate output minus consumption, investment and government spending). The cointegration estimators developed since the paradigm shift in econometric methodology in the late-1980s are useful to assess the time-series properties of the model series and statistically test the sustainability of CADs and validity of IBC. The CAD is statistically sustainable when it is mean-reverting and stationary (Trehan and Walsh 1991; Taylor 2002) . The stationarity of CAD implies that the imports (outflow of resources) and exports (inflow of resources) are cointegrated and bound in a long-term equilibrium relationship. The studies using the intertemporal optimization approach to current account provide a mixed and inconclusive evidence in that (i) some studies support the stationarity of current account and suggest the sustainability of CADs and validity of IBC (Trehan and Walsh 1991; Husted 1992; Liu and Tanner 1996; Bergin and Sheffrin 2000; Wu 2000; Wu, Chen, and Lee 2001; Arize 2002; Irandoust and Ericsson 2004; Matsubayashi 2005; Chu et al. 2007; Christopoulos and León-Ledesma 2010; Durdu, Mendoza, and Terrones 2013) , (ii) some support the non-stationarity of current account and show the unsustainability of CADs and violation of IBC (Otto 1992; Wickens and Uctum 1993; Liu and Tanner 1996; Wu, Fountas, and Chen 1996) and (iii) yet some others yield mixed results (Sawada 1994; Raybaudi, Sola, and Spagnolo 2004; Holmes 2006; Konya 2009; Camarero, Carrion-i-Silvestre, and Tamarit 2013; Bajo-Rubio, Díaz-Roldán, and Esteve 2014; Lanzafame 2014; Chen and Xie 2015) .
This study estimates the intertemporal model and examines the sustainability of CADs and validity of IBC for a comprehensive set of 24 OECD countries. The time-series models used in previous studies to test the nonstationarity of current account and/or non-cointegration between trade flows tend to have low power due to the small sample space. The statistical inference drawn from these models with low power becomes weak and dubious. The panel data models with increased sample size have more power and, as such, are a useful alternative to time-series models. The panel data models alleviate the model mis-specification bias in that the individualspecific effects allow for unobservable heterogeneous factors across different cross-sectional units (such as economic growth, country size, and government policy reactions), while the time-specific effects account for the time-varying factors (such as business cycles). The reliance on single or select estimators to estimate the model could lead to biased assessment in terms of both statistical inference and magnitudes of long-run parameters. The study follows panel data approach and uses several single-equation and system estimators to estimate the model and assess the robustness of results across methodologies and test statistics. The remainder of the study is structured as follows. Section 2 presents the model. Section 3 discusses the empirical results. Section 4 sums up the conclusions.
The Model
Consider a small open economy where the forward-looking optimizing agents can borrow and lend resources in international financial markets at the world rate of interest and maximize their lifetime utility function subject to budget constraint (Husted 1992; Konya 2009 ). The aggregate resources are equal to aggregate expenditure at the end of a discrete time t such that the current-period budget constraint with no government can be represented as
The C t denotes consumption, I t investment, Y t aggregate output and r t the time-varying world rate of interest. The B t measures net international borrowing, and the CA at time t could be in surplus, CA t = ΔB t = (B t − B t -1 ) > 0, or deficit, CA t = ΔB t = (B t − B t -1 ) < 0. The budget constraint eq. (1) must be satisfied for every time period, and it can be iterated forward in time to form the IBC.
The (1 + r t )B t−1 is the initial level of external debt of the economy and TB t = (X t − M t ) = (Y t − C t − I t ) is the trade balance; where X t denotes exports and M t imports at time t. By recursively solving the difference eq. (2), the forward-looking solution for external borrowings can be obtained as
The process of motion iterated successively for n periods ahead becomes The limiting dynamics of the process of motion iterated forward for an infinite-time horizon yield
The transversality condition lim n n → ∞ B t+n = 0 on external borrowing must be satisfied for a country to be solvent and have zero-Ponzi financing and no roll-overs of external deficits (Husted 1992; Konya 2009 ). The present value of foreign debt outstanding at the end of time t should be equal to the sum of the discounted values of all future net trade surpluses. The country would be beset with debt overhang and, thus, be 'bubble financing' its debt repayments using Ponzi schemes, if
B t+n > 0 and the stock of foreign debt is greater than the future payments. In contrast, the country would be making Pareto-inferior decisions in that welfare could be raised by lending less, if Husted 1992) . Some studies use expectation operator and iterate model eq. (1) forward to arrive at a stochastic rendition of the model. This approach is not strictly tenable given that model eq. (1) is an accounting identity and it must hold for all realizations of the variables involved and not just the 'expected' or 'average' realizations (Hakkio and Rush 1991; Husted 1992) . Using TB t = (X t − M t ) = (Y t − C t − I t ), eq. (2) can be represented as
The world rate of interest, r t , in eq. (3) is assumed to be stationary with unconditional mean, r, so that r t = r + t and E (r t ) = E (r) + E ( t ) = r; where E ( t ) = 0 are random disturbances with zero-mean. By adding and subtracting rB t−1 , and after some algebraic manipulations, eq. (3) can be expressed as
The iterative dynamics of foreign borrowings in eq. (4) can be evolved as
The forward iterations and recursive substitutions for n periods yield
The above process iterated forward for an infinite-time horizon with limit n → ∞ becomes
Solving eq. (5) for
and then substituting the resulting transform eq. (7) into eq. (6) yields
The stochastic variables X t ∼ I(1) and Z t ∼ I(1) are assumed to be random walks with drifts so that the data generating processes (DGP) follow the AR(1) representations given by
The j ; ∀j ∈ {1,2} are the drift parameters (possibly equal to zero) and ∼ (0); ∀ ∈ {1, 2} are the Gaussian residual terms. By substituting eqs (9) and (10) into eq. (8) and assuming that is a bounded set such that 0 < < 1, the deterministic eq. (8) can be transformed into stochastic form as
, eq. (11) becomes
The transversality condition for intertemporal solvency with no debt bubbles and implied no binding to run Ponzi games to finance the repayments of debt requires that the discounted values of state variables must converge to zero as time tends to approach infinity. The transversality condition determines the equilibrium path of external imbalances and limits the borrowing over an infinite-time horizon to zero so that r lim n → ∞ n+1 B t+n = 0 (see Konya 2009 ). By imposing no-Ponzi games limiting condition and by letting import index MM t = M t + r t B t−1 , = ( 2 − 1 ) /r and t = ∑ ∞ j=1 j ( 2t+j − 1t+j ), the tractable rendition of eq. (12) can be represented as
The CAD in model eq. (13) is sustainable and IBC is valid when the long-run relationship between imports (outflow of resources) and exports (inflow of resources) converges towards equilibrium so that t ∼ I(0) (Husted 1992) . The CAD becomes unsustainable and IBC invalid when t ∼ I(1) and, in such case, the economy is beset with the possibilities of default on the repayment of its external debt. The presence of cointegration is a necessary, but not a sufficient condition for an economy to satisfy its IBC. A more stringent (sufficient) condition for the sustainability of current account and solvency of IBC requires that the cointegrating vector should be [1, -1] when trade flows are measured as a ratio to GDP. By letting = 0, = 1 and t ∼ I(0), model eq. (13) can be expressed as
If exports are cointegrated with imports, but the cointegration coefficient, β, is statistically less than one, then the economy fails to satisfy its budget constraint. Model eq. (13) in a cross-sectional settling can be specified as
Model eq. (15) is estimated on annual data with a constant time space, T ∈ {1970, 1971,..., 2006}, for a comprehensive set of 24 OECD countries: Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Japan, Luxembourg, the Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, the United Kingdom, and the United States. The exports, X, and imports, MM, of goods and services are measured as percentages of gross domestic product (GDP), all at current prices. All of the data are sourced from the World Development Indicators (Online), The World Bank. The current account comprises trade balance (exports net of imports of goods and services), net factor income from abroad, and the net current transfers. A country with accumulated CADs needs to pay interest on its foreign debt and these interest payments appear in the net factor income balance. The exports and imports of goods and services are commonly a major component of current account. Husted (1992) tests for cointegration between nominal exports and imports as well as between real exports and imports, as the theory can be expressed in either nominal or real terms. 1 Husted (1992) finds that there is a strong empirical relationship between exports and imports, no matter how measured.
Empirical Results

Unit Root Tests
The unit root tests are first performed to examine the time-series properties of the model series. Such an analysis assumes particular importance for the variables measured in terms of the ratios of possibly two I(d) series such as the ratio of imports to GDP and ratio of exports to GDP, where the order of integration d ⩾ 1 (see Levy 2000) . It may seem puzzling to recognise the I(d) property of the ratio of possibly I(d) series of imports (and exports) and GDP. The unit root tests of Maddala and Wu (1999) , Hadri (2000) , and Breitung (2002) , Levin, Lin and Chu (LLC) (2002) and Im, Pesaran and Shin (IPS) (2003) are performed to examine the I(d) properties of the model series. The unit root tests are performed using the model estimated with (i) individual intercept (Model I) and (ii) individual intercept and trend (Model II). Maddala and Wu (1999) use Fisher-type tests and combine p-values from the individual unit root tests, such as the augmented Dickey-Fuller (ADF) (Dickey and Fuller 1981) and Phillips-Perron (PP) (Phillips and Perron 1988) tests, and construct the test statistic for the null hypothesis. Hadri (2000) extends the KPSS (Kwiatkowski, Phillips, Schmidt, and Shin) test (Kwiatkowski et al. 1992 ) to panel setting and develops the test statistic for the null hypothesis of no unit root against the alternative hypothesis of a unit root in the given series. The unit root tests of Hadri (2000) , Breitung (2002) and Levin, Lin, and Chu (2002) assume a common unit root process across cross-sectional units. Im, Pesaran, and Shin (2003) estimate the ADF model separately for each cross-sectional unit and take an average of the individual ADF t-statistics across cross-sectional units to construct the test statistic. The IPS test allows heterogeneity in the intercept as well as slope parameters of the model. All the tests test the null hypothesis of a unit root, except for the unit root test of Hadri (2000) . The alternative hypothesis is (i) no unit root in LLC and Breitung tests and (ii) no unit root in some cross-sections in ADF-Fisher, PP-Fisher and IPS tests. The results obtained from the unit root tests suggest that most tests do not reject the null hypothesis of a unit root in the level series, but reject the null in the first-differenced series (Table 1) . The unit root analysis provides dominant support for the I(1) properties of the model series. 
Long-Run Estimates and Tests for Panel Cointegration
Standard Panel Data Estimates
The long-run model is estimated first using the standard panel data estimators. The estimates of the common pooled model, X it = + MM it + it , suggest that the numerical magnitude of the slope parameter of imports, β, is close to unity ( Table 2) . The common pooled model (CPM), however, assumes identical intercept, α, and slope, β, parameters across all time-periods and all cross-sectional units. The CPM estimates could be biased due to the neglected heterogeneity across individual cross-sectional members. The CPM can be transformed into the fixed effects model, X it = i + MM it + it , to account for the heterogeneity in intercept across cross-sectional units. The fixed effects model (FEM) becomes random effects model (REM) when i = + i so that X it = + MM it +{ it + i }; where is a zero-mean standard random variable. The REM represents the GLS transform of FEM and it assumes that the unobserved individual effects are distributed randomly and are uncorrelated with regressors. The estimated coefficient of imports, β, is close to unity, and it carries the correct positive sign consistent with the economic theory. The t-ratios reject H 0 : = 0 as well as H 0 : = 1 across both FEM and REM estimates. These results point towards the sustainability of CADs and validity of long-run IBC. (Hausman 1978) for the choice between FEM and REM; (4) J = 24.00 (p-value = 0.90) for the null hypothesis of orthogonality (no correlation) between regressors and residual term in the AB-GMM estimator.
The FEM estimators are statistically consistent but may not be most efficient, while the REM estimators are more efficient. The Hausman test (Hausman 1978 ) is performed to test the null hypothesis that coefficients obtained from the efficient REM are the same as those obtained from the consistent FEM. The Hausman test does not reject the null hypothesis of no difference between fixed effects and random effects estimators and, thus, supports the use of REM. Nevertheless, the REM treats intercept terms, i , as random, but i = for all i. In contrast, the random coefficient model (RCM) of Swamy (1970) treats slope parameters, i , also as random. The i are allowed to vary over time in response to the unspecified structural factors. The RCM uses the generalized least squares (GLS) and computes the GLS matrix weighted estimator, as compared to the mean group (MG) estimator of Pesaran, Shin, and Smith (1999) , which computes simple weighted average of the parameter vectors. The RCM estimates suggest that the slope coefficient of imports, β, is significantly different from zero, but insignificantly different from one. One unit of imports is equivalent to one unit of exports, resulting in a long-run balance between the inflow and outflow of resources.
The pooled, FEM, REM and RCM estimates become biased and inconsistent in the presence of possible nonorthogonality of regressors to the residual process. The commonly used method to alleviate endogeneity is the generalized method of moments (GMM) estimator of Hansen (1982) . While the GMM estimator has desirable properties in large samples, the lagged regressors used to resolve endogeneity could be weak instruments for the endogenous regressors. Also, using standard instrument setup may severely restrict the number of data points or the instruments that could be used in such conventional GMM estimator. Arellano and Bond (1991) develop an efficient rendition of the GMM to take a robust account of the endogeneity of regressors. The study, therefore, uses the GMM estimator of Arellano and Bond (AB-GMM) (Arellano and Bond 1991) to account for the non-orthogonality of imports to the residual process. The results obtained from AB-GMM support the sustainability of CADs and validity of IBC ( Table 2 ). The long-run slope parameter of imports is close to unity, and the t-ratios reject both H 0 : = 0 and H 0 : = 1 in the AB-GMM estimates.
The panel data models are premised on the basic assumption (known as pooling assumption) that at least some of the parameters are same across the panel. This assumption becomes invalid and the results obtained from both static and dynamic panels become biased, if the model contains a heterogeneous set of parameters in that some of the parameters actually vary across the panel. Pesaran, Shin, and Smith (1999) suggest using the mean group (MG) estimator to resolve the bias arising from the heterogeneous slopes in the dynamic panels. The MG estimator derives the long-run parameters for the panel from an average of the long-run parameters obtained from the autoregressive distributed lag (ARDL) models for the individual countries. The MG estimates cross-validate the evidence and support the sustainability of CADs and validity of IBC. The t-ratios reject both H 0 : = 0 and H 0 : = 1 in MG estimates (Table 2) .
Panel FMOLS and DOLS Estimates
The regression estimates would be 'spurious' and the statistical inference be void and invalid, if the model series are not cointegrated. Pedroni (2000 Pedroni ( , 2001 extends the time-series fully-modified OLS (FMOLS) estimator of Phillips and Hansen (1990) and dynamic OLS (DOLS) estimator of Saikkonen (1991) and Stock and Watson (1993) to panel setting, and develops the panel FMOLS and DOLS estimators. The FMOLS starts with the standard OLS regression and then makes a non-parametric correction to account for the endogeneity-bias and serial-correlation that may show up in the standard OLS residuals. The estimates of the long-run parameters and associated t-statistics are adjusted to correct for the bias arising from the endogeneity of regressors and serial-correlation of residuals. The DOLS estimator augments the static regression model with extra lags and leads terms in first-differences to correct for the serial-correlation and endogeneity bias that may be embodied in the standard OLS estimates. The study uses the FMOLS and DOLS estimators of Pedroni (2000 and 2001) to re-estimate the model and cross-examine the evidence. The DOLS estimation is carried out using the alternative lags and leads structures of two, k = {−2, 0, +2}, and four, k = {−4, 0, +4}, for the first-differenced dynamic regressors; where k denotes the lag structure of the model. The results obtained from the panel FMOLS and DOLS estimators suggest that the slope parameter of imports is close to unity in both the models estimated 'with' and 'without' time dummies (Table 3 ). The t-ratios reject H 0 ∶ = 0, but not H 0 ∶ = 1, in the model estimated 'without' time dummies. These results support the sustainability of CADs and validity of IBC. (1) k denotes the lags and leads structure in the DOLS estimator; (2) * indicates the statistical significance and implied rejection of the null hypothesis at 1% level; (3) The number of lags for the kernel estimator for the variance is set at four in both the models estimated with the lags and leads structures of k = {−2, 0, +2} and k = {−4, 0, +4} in the DOLS estimator; (4) The FMOLS estimation is carried out using the lag-length of four for the Bartlett kernel.
An increase in economic and financial integration among the OECD countries could relax the external budget constraints in that it is easier for the member countries to borrow and run larger CADs. It is, therefore, necessary to account for the cross-sectional dependence among the panel members. The DOLS estimator of Mark and Sul (2003) considers the cointegrating vector as homogeneous across individuals, but allows for individual heterogeneity through disparate short-run dynamics, individual-specific fixed effects, and individual-specific time trends. The Mark-Sul DOLS permits a limited degree of cross-sectional dependence through the presence of time-specific effects. The Mark-Sul DOLS estimates reinforce the close-to-unity slope parameter of imports. The t-ratios reject H 0 ∶ = 0, but not H 0 ∶ = 1, in all the models estimated with the lags and leads structure of k = {−2, 0, +2} and with (i) no time trend and no common time effects (Model 1), (ii) no time trend and with common time effects (Model 2), (iii) heterogeneous time trend and no common time effects (Model 3), and (iv) heterogeneous time trend and common time effects (Model 4) ( Table 3 ). The sensitivity analysis is carried out to account for the possible selection bias that could arise from the use of a given lags and leads structure in DOLS. The results are generally robust to the use of both higher and lower lags and leads structures of firstdifferenced dynamic regressors, suggesting the non-fragility of linkage between trade inflows and outflows (Table 3 , Annexure 1).
Residual-Based Tests for Cointegration
The residual-based cointegration estimators of Kao (1999) and Pedroni (1999 Pedroni ( , 2004 Pedroni ( , and 2007 are used to test the null hypothesis of no cointegration against the alternative hypothesis of cointegration, and examine the equilibrium relationship between imports and exports. These estimators with a single cointegrating vector are the panel extensions of the time-series two-step estimator of Engle and Granger (1987) . The residual-based twostep panel cointegration estimators analogously involve the sequential estimation of the pooled static regression model in levels,
and then the estimation of the auxiliary, e it = e it -1 + it , or augmented auxiliary, e it = e it -1 + ∑ k j=1 j e it -1 + it , regression model to test H 0 : e(t)I(1) (no cointegration among I(1) variables) against H 1 : e(t)I(0) (cointegration among I (1) (16) represents the fixed effects model, with i being the member-specific intercept term. Pedroni allows both cointegrating vectors and model residuals to vary across cross-sectional units. The intercept, , and slope, mi , parameters, as such, can vary across crosssectional units.
2 The model series are cointegrated if the residuals are stationary, and non-cointegrated if the residuals are non-stationary.
Pedroni provides seven test statistics to test the 'within' and 'between' effects in the panel. Of these, four statistics are based on pooling 'within' dimensions (panel cointegration statistics). These statistics involve pooling the AR parameters across different cross-sections of the panel for unit root test on the model residuals. The panel test statistics amount to computing the average test statistics for the cointegrating regressions, in a timeseries setting, across different cross-sections of the panel. The remaining three test statistics are based on pooling 'between' dimensions (group-mean panel cointegration statistics). These test statistics involve averaging the AR parameters across each cross-section in the panel for unit root test on the model residuals.
i. Panel v-statistic:
ii. Panel ρ-statistic:
iii. Panel t-statistic (non-parametric):
iv. Panel t-statistic (parametric):
v. Group ρ-statistic:
vi. Group t-statistic (non-parametric):
vii. Group t-statistic (parametric):
In test statistics eqs (17) to (23)
The residualŝi t ,̂* it and̂i t are obtained from the auxiliary regression models:̂i t =̂îi t−1 +̂i t ,̂i t =̂îi t−1 + ∑ K i k=1̂i k Δ̂i t−k +̂* it and Δy it = ∑ M m=1m i Δx mi,t +̂i t . The test statistics are distributed as standard normal under the appropriate standardization based on the moments of the vector of Brownian motion functionals. All the statistics are one-sided tests and have a critical value of −1.64, except for ν-statistic which has a critical value of 1.64. The null hypothesis of no cointegration between imports and exports implies that the international intertemporal budget constraint (solvency constraint) is not satisfied and the CADs are not sustainable.
The results suggest that all the test statistics (weighted) are well within the rejection zone in the model estimated with trend, except for the group ρ-statistic which falls inside the acceptance region (Table 4 ). In the model estimated without trend, all the test statistics consistently reject the null hypothesis of no cointegration and suggest the equilibrium relationship between the model series. In the model estimated with time dummy, all the test statistics are in the rejection region, except for the panel and group ADF-statistics which fall inside the acceptance region. All the unweighted panel statistics consistently reject the null hypothesis of no cointegration and reinforce the cointegrating relationship between the model series. The Pedroni tests, thus, provide dominant support for the presence of long-run equilibrium relationship between imports and exports. The sensitivity analysis suggests that the results are robust to the use of alternative lag structure of k = 4. All the test statistics consistently reject the null hypothesis of no cointegration, except for the group ρ-statistic which does not reject the null in the model estimated with trend (Annexure 2). The Kao test cross-validates the evidence and provides an unambiguous support for the equilibrium relationship between international trade inflows and outflows. The Kao test statistics strongly reject the null hypothesis of no cointegration (at 1% level) in all the models estimated with the alternative lag structures of k = 1,2,3,4 and, thus, point towards long-run synchronization between imports and exports (Table 4) .
System-Based Rank Tests for Cointegration
The residual-based cointegration estimators of Kao (1999) and Pedroni (2004 and 2007) impose the restrictive assumption of a unique cointegrating vector. The arbitrariness involved in normalization of dependent variable and the imposition of, at the most, a single cointegrating vector on the model series could impinge upon the efficiency of residual-based single-equation estimators. The panel unit root tests of Maddala and Wu (1999) , as extended to the vector autoregression (VAR)-based system methodology of Johansen (1991) , are performed to test the null hypothesis of no panel cointegration in a system setting. The estimation is carried out using the alternative lag structures of k = 4 and k = 8 for the VAR model so as to assess the robustness of results across model structures. The results obtained from VAR-based Maddala-Wu-Johansen rank tests (Maddala and Wu 1999; Johansen, 1991) suggest that both λ-trace and λ-max tests consistently reject the null of no panel cointegration and reinforce the equilibrium relationship between imports and exports ( Table 5 ). The results remain robust to variations in model structure in that the cointegrating relationship remains unaltered in all the models estimated using the alternative lag structures of k = 1,2,3,5,6,7 (Annexure 3). The support for cointegration between imports and exports is consistent with the evidence obtained from the single-equation cointegration estimators of Kao (1999) and Pedroni (2004 and 2007) . The above analysis provides dominant support for the sustainability of CADs and validity of IBC. The imports and exports may drift apart in the short-run, but have a tendency to converge towards equilibrium in the long-run. Both conventional and recent panel data estimators provide consistent support for the presence of long-run equilibrium relationship between imports and exports. The results are consistent with several studies supporting the sustainability of CADs and validity of IBC (Trehan and Walsh 1991; Husted 1992; Liu and Tanner 1996; Bergin and Sheffrin 2000; Wu 2000; Wu, Chen, and Lee 2001; Arize 2002; Irandoust and Ericsson 2004; Matsubayashi 2005; Chu et al. 2007 ), but are inconsistent with some studies suggesting the unsustainability of CADs and violation of IBC (Otto 1992; Wickens and Uctum 1993; Liu and Tanner 1996; Wu, Fountas, and Chen 1996) . The support for long-run relationship between trade flows is consistent with the intertemporal view, which suggests that the CADs are only short-run phenomena and are balanced by future surpluses. Numerous factors tend to drive imports and exports simultaneously including the efficient export promotion strategies, incentives for exports, flexible exchange rate system, and the systematic government interventions in terms of the use of macroeconomic stabilisation strategies. The loss of net national wealth arising from large CADs acts as an automatic corrective device in that it calls for the need for government intervention and the adoption of appropriate policy measures to ensure the sustainability of CADs. The long-run IBC itself seems to have been the major driving force behind the long-run equilibrium relationship between imports and exports and the close-to-unity parameter of imports.
The current account can alternatively be expressed in terms of the quotient (q) of saving to investment, q = S/I, or the difference between saving and investment, (S -I) = (X − M); where S denotes saving. The current account is in (i) deficit when q = S/I <1 or (S -I) < 0, (ii) surplus when q = S/I >1 or (S -I) > 0 and (iii) balance when q = S/I = 1 or (S -I) = 0. It follows that the CADs could be caused by the domestic factors (such as high investment relative to domestic saving, and high import growth in line with the boom in domestic economic activity) as well as the external factors (such as slowdown in the major trading partners, and significant declines in both export growth and export prices). The sustainability of external position also reflects the sustainability of fiscal position, given that the external imbalances are closely associated with the fiscal imbalances. The saving and investment decisions are conditioned by several intertemporal factors such as the consumption-smoothing considerations of consumers and the expected returns on investment projects undertaken by investors. The CADs driven by the investment decisions of the forward-looking and intertemporally optimizing rational agents are not a cause of concern in that the external borrowings used to finance domestic investment potentially lead to the higher economic growth and elevated income capacity to service and repay the external debt. There is a natural tendency towards convergence to long-run equilibrium between trade flows in a well-functioning economy with efficient market mechanism in place and no policy distortions. The market failure necessitates the need for policy intervention to keep the economy at its long-run natural rate level of output and employment. The CADs need to be (i) managed at reasonable levels, (ii) supported by adequate financing, and (iii) freed from structural problems such as excessive reliance on the concentrated export markets. The current account imbalances serve as the leading indicators of emerging financial crisis, given that these imbalances are closely associated with economic performance of the economy. The support for the sustainably of CADs and validity of IBC suggests that the economies of the sample countries have intertemporally been performing well.
Conclusions
This study has estimated the intertemporal model for the relationship between imports and exports and examined the sustainability of CADs and validity of intertemporal budget constraint for a comprehensive set of 24 OECD countries. The balanced panel data model is estimated using several single-equation and system estimators to obviate the possible bias that could arise from the use of a given estimator and to assess the robustness of results across methodologies and test statistics. The study finds that the numerical magnitude of the slope parameter of imports is close to unity consistently across estimators. The standard panel data estimators support the sustainability of CADs and solvency of external position for the sample countries. The optimal FMOLS and DOLS estimators cross-validate the evidence and reinforce the sustainability of CADs and validity of IBC. The residual-based single-equation and the VAR-based system cointegration estimators provide consistent support for the presence of long-run equilibrium relationship between imports and exports. The sample countries are not in violation of their international budget (solvency) constraint and there is close synchronization between trade inflows and outflows. The dominant support for the sustainability of CADs is consistent with the intertemporal view, which suggests that the CADs are only short-run phenomena and are balanced by future surpluses. The imports and exports may drift apart in the short-run, but have a tendency to converge towards equilibrium in the long-run. The long-run IBC itself seems to have been the major driving force behind the long-run equilibrium relationship between imports and exports and the close-to-unity parameter of imports. The economies of sample countries have intertemporally been performing well, and the macroeconomic stabilisation strategies seem to have been effective in correcting the market failures and maintaining the steady-state equilibrium relationship between the inflow and outflow of resources. (1) k denotes the lags and leads structure in the DOLS estimator; (2) * indicates the statistical significance and implied rejection of the null hypothesis at 1% level; (3) The number of lags for the kernel estimator for the variance is set at four in both the models estimated with the lags and leads structures of k = {−1, 0, +1} and k = {−3, 0, +3} in the DOLS estimator. 
